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■VaI jiAa ^4 AIHA afllA 


tlfctioB mt Iflttationi of Mttlail te a^eu.t.».te 


£m*r»tT»mmnT«'n-rwTT 


11. >9 ftT«14 r«p«tlti»ii9 th« f«ll«viBff ^BBlo ayBbel 4«alsB«tiena are here, 

''tl'ib praatatad* 


a (b/aao) 
A (kf) 


aalaalt/ af aavad 
littiac faraa 


a (■/••<>), 

azka«at'<a«laait 7 af aaskvatlaii 

<», (1) 

lift aaafflalaai 

v(i) 

raaiaiaiiaa aaaffiolailt 

4 (.) 

■axlmn diaaatav af iha raakai 

•<■) 

dtataaea fs«B tha atartlaf *• tka earth aurfaoe 

•i 

diataaaa af tka praaaara paint '(jpjfiat •t applloatloa 
af tka lie tiaf faraa) faaa tka kaaa af tka raekat 


diatanaa af tka nddar-praaawa-aaatar frai tka aana 
af tka. ?* 0 '|at .. 

*3 

dif taMa af tka jat praaaara paiat fraa tka aaaa af 
tka 'raakat 

f (■*) 

■aslnui oraaa-aaatlaa af tka raakat 

»,(•*) 


«(■/•••*) 

aaealaratlan af craritp , 

«(k4) ' 

walfkt af tka raakat 

hU) 

altltaia akara tka aakthU aarfaaa ^ 

laaftk af tka vaakat 

■ 

■ (kf aaa*/*) 

aaaa af tka raakat 

(1) 

laak aaakar 

»U) 

laad faatar (llftiaaifkt) 

p (k«/«*) 

atMapkaria praaaara, 

V (kc/vadiaB) 

jat araaa faraa par ka'dlaa af tka raddar daflaetlan 

1 (kf/**) 

dpaakla praaaara 

r (•) 

diataaaa af a trajaetarp paiat fraa tka laanohln^ 
paiktf aaaatiaaa alaa fraa tka kaaa atatlaa. 


•9onf 
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B (m) 
a (n) 

8 (k«) 

t (sao) 

® (•« 

T (a/aao) 

f ikg) 

X (■) 

y (■) 

■ (■) 

qC (Aten**) 

^ (Aatraaa) 

^ (Aafrtaa) 
^(Aacraaa) 


•arth radius 

distance of the center of gravity from the hose ^ tha 
rocket 

thrust 

time 

tempera ture 

Telocity 

air resistance 

horizontal distance in the tangential plane, through 
the launching point 

height oTer the tangential plane through starting point 

third oeordinate rertioally through x and y 

angle of inoidenoe between path tangent and the lengi- 
tudinal axis of the rocket 

inclination angle of the flight path between x axis 
and path tangent 

rudder angle 

angle between z axis and longitudinal axis of the 
rocket 


/U (1) mass ratio 

P (kg seo^/n^) air density 

(degrees) angle between rectors, center of the earth - launching 

point and center of the earth * path point of the 
reeket (lete» in general equations the angles are 
taken in circular aeasure). 
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3h* plane pewared trajfoteiyi 



y Pljur* ^2 

X ' ■ 

0*\/A\ae «.+■ (t*6i) ©ron+itt ^r©uK^(li*6) 

•io m \/4,i ue iV\ A 


BBOSSt 
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13 * th# ballietie oaloulations tha motion equations were formulated 

ae folloiit 

a* Poroe equation (in flight path direction ) 3 

'■ mf - 5-W-M19 

b* Perce equation (perpendioular to path direction); 

mvf'- Soc-i-<^F cp*y’ 

o« Ifoments equation; 

14* In the first equation appear; thrust^ whereby the component S coaoC 
if substituted by 8 , air resistance^ and the weight components 

The thrust is composed of the thrust on the earth surface 8 s the 
thrust increase with altitude T^Fp(l- ^ and^if there are^ 3 et 
rudders t the thruetp^less through the Jot rudders 2 ^ S • Per i 
a constant medium ralue was fixed Independent of the rudder deflection# 

\ (^* |r« WQLPP and Dr# 1LBRIN8 had* established the mean walue to use, 

probably by means of data from Feenemueade# was of the order 

df 12 - 15 ^ of 8^ for maximam rudder deflection of 
o . 

if. For tha thruat th« aquatioa lit S* (h 

or alio •aphaalilac tha thraat la a Tasaua (8 oo ) 

S * S •• — p* • 

18* fbt aaaa a la a llnaar funotloa of tha tlaai 

wbarabjr A la aagatlva. A waa itaarallp oaloulatai aa oeaataat. Za 
aavoral A-4 oaleulatleaa a rarlablo walfht rata af flaw for tha flrat 
four aaeoBlf waa oaleulatad natll tha full thruat waa aohlarad. 

19 * 0reund thruat aad thruat la a waouua wora faraulatad aa fallowat 

$• \^/Cm aad SaF * I 

20« Ca aad Ct^ wara horobjr axbaaat apaad af tha gaaaa aa tha ground aad 
ia a vaauaa, raapaatlralp. ieoardlaglp; altltuda rarlabla axhauat 
•paod (a) waa latraduoad by tha ralatlaa 5 m lAt/c • 


21. Vha air raalataaaa haa tha farai H tt', 

22. Tha raalataaaa faatar o^ waa giraa aa a fuaotlea of tha Xaoh 

nuabar , tha altltuda h and for aatlairpraft rooketa of 

tha aagla or Inoldaaoa 06 1 far guldad alaallaa tha function of tbo 
aagla ,af laaldanoa waa gaaarallr aaglootod for Bjt. (1) only. 


8B0B1T 
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as a functia>n of the altitiida (h)^ 

0 data the Tal^jes of the Gensjan 

artillery (normal atmosphere)* For higher altitudes a temperature 
dtirre was taken, wkloh Frof* SEELIGEB (Greifswald) stated in a report 
fhleh he wrote In i$|45 for the Zentralwerke fileicherodea The table 
coTered an altitude te 80 kilometers* Furthermore the table 
contained the eurre of g as a function of the altitude (g » 9*810 
met/sec^)* _ o 



For the funotiohs V o> 

a table existed, which used as ^asi 


25X1 


24 * (Since about 1950 aUdther table of the atmosphere was used, in which 
data on the ground given by ^Schapiro, a temperature curve 

in low altitudes is taken from Eussian literature (Sehapiro), and 
for high al titudes a curve derived from foreign experimental results 
\ ^ were used* The literature was available in the branch 25X1 

library* ^he researcher for this table of the atmosphere was Dr* 

SCHLlBR. I I the new table covered up to 100 kilometers 25X1 

altitude* One of the reasons for making up a new table was that in 
the old table P/p^ and were given to three valid places* This 

resulted in some cases by integrating in an irregular course of tho 
differences* The new table was oaloulatsd for four valid plaoos*} 


25* In tho soQond equation appears ths thrust osmponent, in which Smot 
Is roplacsd by oc ^ ths ilft| ths ruddsr feross and the weight com* 
|onent« In the lift coefficient as a function of tho Xach 

nuaber and ovontuallF of the altitude, as a function of 

the Mach aumbor was fivsn* ^hsss valuss wtrs^ givsn by aerodynamics 
in such a form that too largest oross-ssotion of tho rookot was always 
taksp as ths datum p^ans. Zf ths rookst had jst ruddsro, ths resulting 
cross foros was applitd In form py^ with esnstant ?• 


26. In ths moments equation, oorrssponding to tho values in the ssoond 
force SQuatlon, the factors ^ 

- if present P72 - were taken Into eeni 
of the points of applioatien of '(hoao ferees froa the eenter of 
gravity' are ti-t , Ci'S » gad ff, •4 reepeetlvely. The 
ourve of (e) a funotien of tlae (tVer ef the reoket aaee was de> 
terained by the deelga eeetlea} the aeredyaaaiee oeetiea supplied 
the curve of 6| as a fuaotiea ef the Hash auaberi 6^ and are 
eenetant; e, was in general alightly largar than tha length ( jl ) 
ef t^ reoket* The dpta for center ef gravity and preaauro oenter 
ourve were ae usual wlthetat dinoaslene In the fern I > &., *> <t, 

X 

Tor the ball^tle ealeulatiene In ewery inetanoe aenant balanoe wae 
aeeuaedi ee that the right aide ef the e^uatiea (j) waa etual to zero. 
Thorafere it wae net neeeaaary for balliatioe to know the neaent of 
inertia around the truaverfjLaxie of the reokoti in firat plaoa the 
oonplioating faotere V* and •{P in th, aathenatieal treatnont of the 
equation eysten war* eliminated {fP ■ angle between rocket axiin and 
horizontal plane). 


Idoration. The distanees 


and 


27 . For bslllBtlo investigatlena no further faotera were ooneidered. the 
consideration of furthar aeaante and ihe> prooeaa of etabill-^ exejilna- 
tlons were the task of the guidanee seotlon (Sr. HOCH}.. 


JBCSST 

r 

V. - ■ 
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28 . 

;X, 

30 . 


mCUBT 

for the otady of the ooeond fore oou^dion 

O&d tho BO MIltO OOttotlott, Mid oloo for thii .lO ^ >i« 

■tohility. 


25X1 


25X1 


In tho nboTo fonmlstlon.tbo o^nntiono 2 and 3 roproeont linear oquations 
for tbo aaiploo of laoldoaod and tho rudder angle tj . 

Bquatlon ( 3 ) hao tho roaaltt 

(4) T^a-kod 
with 

(5) k - 


/^-OfFa+(e»-^p 

Cf 


(«i-0ea 

Ciftyei 


in 


31. 

52; 


33. 

34. 


M, 


Iho oooond for* of tho o^tuition ( 5 ) arisoa, if no jot ruddore ari 
iaeladod (P • o). 

^ron tho oquationa (2 ;a||(j3) kaiulta : ; 

(6) 0C% ^ 

with ^ 

(7) 

Tho loaond fora of tho o^utioa (7) io afaU f ok P - 0. 
MOkMnaiooi^*** (1) (5) holong tho oguatloao for tho trajnetozjr 

<0 k* VCod H*' 

(?) ^ Smt i-r-' .--i- 






. OTor tho onrth aorfioo; At croator glotnaooi tho dlfforonoo botwoon 
h and y hao to ho oono|4o;^fli V 

(10) h* 


M. 

?-?• 
^ i. o 



'V < k 


0 ■ o^aatlBg point (anpo ]^ibt 

bf tho X, 2 eeordlnato 

spa ton) 

M eontor of tho onrth 

P ■ trajootorjr paint with 
ooordlnatoa n^y 

( >* t .* U 1 » . . / , 

1 ■ radiua of tho onrth ■ 

6370 kllemoinro 


sioiii 
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• 9 ^ 

56» Fp*b (R4.y)V^ 

aad (10) dlara^rding 

(R+y)V2(;ii+y)Ah * 


37* For powered flight path the approzlBation (11') Ah ^ 
i 0 ganarall/ suffidlaBt# 

38. For Ah as a ftmotioa of X or of X and I, tables were established. 

39* connection with the curvature of the earth, which determines the 

difference between h and j, it muet be Oaid, that gravity for greater 
distance from the zero point of >the coordihatos system has a notice- 
able x-component. then in the ilrttch Figu the angle at P, 

which is equal to the angle 6llF, is designated as <p , the gravity 
component ist ^ ^ ^ “ ^ ^ 


40* The consideration of g_ was done, if at all, nsoessary, by a separate 
disturbance caloalatlon* This was not done for the Wasserfall, but 
was considered for ll«10y B«12| I»14 and T««2« Unknown factors in the 
equation (l) arei velocity t» altitude h, which appears In 8, W and g, 
and the Inclination angle of flight path Through altitude 

eduation (1) is coupled wlth:^ equation (Sf), gad -* In case the difference 
between h and y has to be ooneldered - also with equation (8), so that 
these differential equations must be Integrated simultaneously. 

41* The whole equation system has one more unknown factor than the number 
of equations* This givos tho liberty to assume one condition. 

42* Sb. pos.lblllti.. .r* tb* ftlloviaci . 

*• Tb. laeliBtti.& fll(bt path 1. pr.aorlb.d/ 

it' Tb. an(l. .f iBeld.Be. 9C i. pra.erlbtd. 

/ «• Xb aatlairoraft r.ek.t.r tb. altitud. aagl. T > und.r vhlob thi 

rookat appaara fraa tb. atartlng palat, 1. praeorlbad. In tbi. 
eaa. al.o tb. ..anaetiaB batwaan p and the other valuee ie 
aaadad. 

43* IT ^ 1* praaerlbadt or fixed far other raaaona, then equatlone (l), 

(2)t (9)i (ll) rapraaeat faur aqaatlona for tho four unknown factors 
T« • Tba fire t three aqoatldna of tho above group are 

' brdiaarjr differential equation, of firat order. 


25X1 


2 .«. 


SZOBST 
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44 . 


45 . 


46 . 


The first fetes eiustisB sad the equations for the trajectory 
with the startiB* oenditioBS i - 0, y - 0 forifeiJ were integrated in the 
Ballistics Beetiea hy Br. WOLF? usiag the Bessel method. The reason 
was the follewingr in Bleidtaerede Br. SCHLIBH had worked with this 
system and the oaleulatieB peraeagel had learned it, heoause he had 
already used it in PeeBemneBde. therefore, the use of this system 
was eontinued in ©stashkew and tbS old personnel were not forced to 
learn a a«w Aatlmd.» 

In the workinc freup ef mf.I108K integration was done using tte 
method of Idams-Stoermer, prehahly hecause KLOSB was familiar with 
this method from experienoo in ©ermany. 

The SoTiet assistants who were assigned to hs in Ostashkew (females 
with high sohoel eduoatien) had no knowledge ef the integration of 
differential equatiensv and were taught the Bs>b*1 method hy us, ^.Chey 
proTod to he good oaloulaters. 0nee,twe oemputers came as help from 
loseow, ^hy used the A ^ms-Steermer sjsten and told us that this 
systom was always usod. 


47 . 


48^ 


The intogration of the eiuations (l)f (8), (9) was done in genera^. 
With the iBterTal dt ^2 seo. When A-4 trajectories were “g* fe.* 
mediately oalottlated with full thrust, hut with increase of the thrust 
up to full thrust, then A;t - 0,5 wse was selected in the first four 
ts six sooonds As an ihtegrfition interral, But generally oaloula- 
ti.bns were done wlti full thrust fpom the start. 

Aeoeleration ♦ was ealbulated to a hundredth of m/seo , Toleolty ▼ to 
a taath ef a/mo, Qaardiaataa war# oalonlattd ta tha naaraat natar. 
Latar tha Aaaa ratld aalaotad as an Indapandant vaarlahla 

iastfad of tha tiaa t# ‘fhla haa aararaX 'SAaII adTaatagao for tha 
attAaridal oaloalatioaas^ 

lorllB ^fulr to Oetsher 1446^ — Msinly Ooneorntd. Hi tk 

■ J, 


latiTitT A 


rnmAi«i!^Tm 


44. 


Ament the memhers of the group were s^^her 

of youBfor psrsoM who hmd mlroady worked ****■“• *•’'.** 

vXLOdi in BMBorsdorf, ospooimlly a Bipl. Phys. BTASaa and a Wpl. Ondn. 
UBOI. loToral toohnioal oaloulaters and draftsman ssrTsd gs 
tantsi thsys was alss sns stsaotypiat. Ths iowiet sups^^ors of the 
soetioa woroi Col. POBOmi and his dsputy It. Col. SOWCIN. 

^ PWUltMrin was a dolsnsl-SBginssr, hut had no apcoiallacd 
knswlsdfo of mathomatibs or hallistios. ^ 80 Bm on tho other hand was 
trainad in hallistiob, and had alas oooupisd himsslf with rookat 
urohlsns. ^ hs wbrfcsd at that tins on qusstlons of 

tho Boohanios and dyaamies-af ha dia s . Ul^h w a r iahl s mass. iMopt for 
those t wa. BO other Sowiots had eontaet .with tho sootion led hy Pro f. 
Ih08E. 




SSCBBf 
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50# taak for tli« KLOSS ^oup was the re-dcalgnlng of the dcvci dpT»i«3rtt 

of tk# f*tai^^rfa^ *> The work wa« mainly in oalcujaf 

the KI*06B group had beeU werVing on this 
task for eoToi^al moathp* The reference data available to th<p KiOSB 
group vae very eoarce. Seyefal design drawings of the whole rocket 
were ayailahle,- but they oentpadiot^ eaoh other in detailo KhOSE 
intended to attend to the ba^ietio problens himself $ STANGE to the 
aerodynanio questions, and KtSCOf to the thermodynamic problema 


ELOBS group. 


no reports had yet been prepared by the 
Sspeoially unoloiv at that time was the problem of tho 
guldaneo of tho mioailo^ Only sororal wooks aftor my arrival did 
SQhXXI apponr with an oquationi which was gi von tho designations 
** differential oquatisn of tM ground oaloulating machine of the 
rocket »Wassorfall*“ - the applicable figure is shown belowo 



B « rocket 


Z - target 

0 P launching point 
asiunbd identi- 
cal^ with the 
ground st|tioa 


r - 

■? 


aaflc of oloTotioat at w&ieh tho rookot appoaro froa tbo ground 
•tatioB, eorrtftpoadlng aaglo for tho target (airoraft) 

riguro #4 


91 • Tho. aquation wai a dlfforcatlal dqua.tioa of of oead ardor for P whtoh 
ooaaooio. f with P| • Tho oxaot fora of tho oquatloa la ao loagor 

kao«a to ao. Tho follovt^ valuoi appoardd la .tho"oquatlon» / 

P> P" f| * fuBOtloB P ■ and a faadtioa of t. ^Tho fuaetlon 

f- fi *hoa P- ■ S ^ 1 +. tg + C 8^ “ 

or oia^larf with .qaaataat’ waiaoh ,f or a» b, Oi Thla waa ralld whan S 
wai not too froatJ fir S ■ ho* . T or S > hd*) (S ) wao 

eoaataat equal o/eao the funotloa of t waat 

f(tv 11/^-*) 

92. Tho diiforontlal iquatloa of the ealeulatlag unit oheuld bo walid froa 
t ■ 6 ooe OB. Ua.til thli aoafat the rookot flow vortioalljr upwairdo. 

4t t ■ 6 ioeutho ehaago froa Ihi Tovtloal flight began. Tho angle of 
oloTatlon p of the rookot oould bo dotoralaod froa tho dlfforential 
oquatloa of tho oaloulatiaf unit.. Borotofero^oalj tho knewladge of 
the angle of olowatloa of the targot waa noooaaarjr. Tho dlfforontlaL 
oquatloa waa. of d' aa.turi ^ , that appreaehad aoro with Inoroaaing ‘t. 
!.#.» tha doflfillag are' ohaagad ewar late tho targot aeoklng Mth bv 
whlah grouad atatliaf; roe^if aad targat lajr la eno Una ( P * ng ^ ) 
da aooa aa the dlffarqiMi baiwaaa P and wao loaa than 0 . 5 ^, It 

V '"w. ■, SiOhBT - 


25Xi 


25X1 


25X1 

25X1 
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shpuld be calculated until the impact of the rocket on the 
the target-seeking prooedure« 

Thus, the flight path of the rocket consisted of three partss (l) 
a vertical ascent in the first nix seconds after the launching^ (2) 
the arc of deflection detemijUj^ hy the calculating uni t^ and (3) 
target seeking path* When the -target approach lay in a vertic^ ptLaiie 
through the launching point, tl^en the differential equation of ^Ine i^al- 
oulating unit is sufficient for determining the movement of the rock<»to 
In any other movement of the target^ further data is needed; for example 
the side angle S' against a fixed direction in the horizoaiitB,! plane^ 
perhaps the x ^ direction* lo information at all could be gained in 
this respect, neither at Gema in Berlin, nor later in the USSH.^ Other 
German vorkiag groups at Gema, which possibly had some knowledge about 
the calculating unit were not asked about this by KLOSE* SOBEXH, who 
■had given us the differential equation, could not say anything more. 

I not toid about the make-up or the operation of the calculating 
uni t • %u8, one of the/ most important questions, namely under what 

command the rqcket shpuld fly in space, remained unsolved* Conse- 
quently, E^worked in Berlin only with plane trajectories of the 
rocket **Waeserfall**. ' 

But several weeks passed before trajectory investigations for *^Was8er- 
fall** could start at all. [ ^began only in the second 

half of September lg4fi with a trajectory calculation* Until then 
even preliminary data oiE weights, thrust, weight rate of flow, gas 
exhaust velocity, oto*, wore missing* 

Bering the first' part of | [ work^at Goma, wolghts and cantor of gravity 
location wore oaloulatod »om eld doilies. STiKGB occupied himself 
with the thoorotioal dpitrilaation of rosistanoo and lift factors 
and the shift of oi&tor dl Dyossuro* KLUGE made thoorotioal examina- 
tions of the exhaust volooliy of the oombustion gases and of the thrust 

In the balllstlo flold^ several general examinations wars started at 
this timOt Stvsral targst tracking prooedurss for antiaircraft 
rookots wore oxaKinsdi 

a* The target sfiklag mothodt fho rocket is guidsd from a ground 
station in Sfdh a wmy, that ground station 0, rocket R and 
target 2 art always sa eas lias (sos figure Wo. 5). 

X \ 

r ^ ^ 4 

. . I 




BSCBET 







Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80-00810A002000070003-9 



Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80-00810A002000070003-9 



b* ••MmllwtioB. Vha rvblwt is coiisi from the ground stetioa In 
. SBSk s vax ilisi tbs ufls bstsssn cronnd station, rooke^ond 
tsrgst has a fiasA salhs s (sss Hears #A). 



flfw H 


9 * 9tf ««rrs* .fhs rssfest has a ssafshsr hsaA, aad flew in sush a vajr 
ttoi iis lith^taAiiaV ssif a^vsjw sliis a* ths tarfst. In aatha* 
Si^j^a^sM . ths ssMiliisa was alss asssptsd. that ths 
tfA4*9tsi7 tsijiiitBt fsiats at ths tarfst (sss Hgors #7). 



Hfirs #7 


A* Asf sarvs ilth amI# sf IsaA* ths rsekst files la sash a way 
thai its lei^ta4ilhikl axis (sr ths trajsetery tangent) always 
fayaa a psssivihsA ahfla (aagls of lead) with the oonneotlBg 
lias from rsohet to target (sss Figure |0). 



Vigors ie 


gMUt 

" ■ . * ■ \A‘\ ’ , 

A" ■■ ■' ' ^ - ... ■ I 1 , •.■a,,,... 
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SSjPjSBT 




58; 


Prof, poSE mad* stability exeuninatione for the first part of a 
▼ertioal *«««at after the s tart and peed thus already nrovlainnfli 
data for the "Wasserfaliw. 


I)ata for "Waseerf>ll« 

59. 


0. 


e starting weight was about 5*8 tons, the thrust on the ground 8 
to 8.5 tons, the burning period 46 seoonds. The Jet iiiddera were 
dropped off in the seventeenth or nineteenth second. 

The o_ values in the subsonic region (lla< 0.8) forcd - 0 were ap- 


.w '^**'*^« BUDoonio region 0o8} for 

prpximately c - O.250, the maxlaiui of 0 (under Ma 

was 0.6 or aore. ^ 

BflWtUgne for a Plane AA aea k et Traieeterv 


- 1.1 to 1 


•sr 


the target is glren. In the nost simple oase the 
In a vertical plane through the launching point of the 
f!s ?! **^“*)» oonftant altitude B with constant velocity T 

equals X)* **”®**®“ ®^ ***• “•••Wre x - axis (abscissa of the target 


25X1 


25X1 


the time I 



‘f*. r» • 

fi 5 p» Pf c»» r» 

• 2 «.+ r. 


BBORDS 


;uc . i" 
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SBOHBT 


64. 


66 . 


67. 


68 . 


Tharefora thia time derivatives are known, and it is possible to 

calculate the angle of elevation f of the rocket and its derivatives 
fro» the differential equation of the oaleulating unit (or from P 
“ ?7* the target-seeking methoa). The starting * 

conditions are C^O for t - 6 sec. r> f can therefoi-e 

regarded as given. Tor the treataent of the notion equations (1) , 
etCo It la GTldent to use polar ooordittatda i 

(12) Xsrcosp 

(13) y=rsiViP 

Differentiation 
fi4) >i= rcosP- rps,'„r 
(15) ^rsmP-hrP coiP 
It follows^ 

( 1 «) rVr'f"- 1 

(17) . 
If the first foroe equation is multiplied with v, than there followe* 

( 18 ) .rf)} 

• SV-Wv'-t^'^V im Ip 

y. can hereby be expreaaed by (l 6 ) by the polar oeordlnates and their 
deriyatlvee. The name hold for s/(|rt If baeed on the equations ( 9 ) and 


Vsi'h IP* V" SiM Pt/f* fPtf 


The right side of (18) also dspenda upon tb altitude (because of 8, 

7 iSf the lauaohlag p^lnt, which can be reduoad by 

;i ***** fipreeente a differential equation 

of second order for r* and r is ths only uakaewn. ( f is at the begln- 
otloulstlon different fren sere, since the etartlng valmes 
,,are the values for t ■ 6 see In the vertical accent.) 

u6) and y through (IJ), The ah^lssa x Is found through (12) and the 
trajectory angle of Insllnatlen |p can finally bt dotcrnlhcd thkougb (19) 

^proprlata formulas for ealoulatlon of the trajectory angle of In- 
ollnation oan alio bt found la aaothav wajri 

r» YA K im p - y eog P c 0 

Siffcrcntlatlcn rccults In 


?< SiwPtu.f’ fieip- ^CoiPf Smr»0 


BIOUT 


25X1 
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SECRKT 

- 16 - 


By oonaideration of (8), (9)» (12)» and (ij) followsi 

. _ s.*/« 25X1 

V (cos jf-siVi T- Jm y- Coi r) t pr(CfiS 

or (20) V Sm(^-r) = r P 

Correspondingly follows from CmS S'*'* ^ ^ / 
through differentiation 

(21) vcosc^-r)*f* 

From (20) and (21) follows by division 

r 

('* 9 , Each of the formulas ( 19 ) , (20), (21), (22) can be used for the cal- 
culation of ^ . In the second force equation appears the derivative 

^ , which is found through differentiation of one of the formulas 

( 19 ) to (22)j for example from the formula (20)i 

or on account of (20) and (21 ) 1 

t- *'rrtrf^ 

that is 

( 23 ) X 

This is an exact formula for the transverse aooeleration. 


70 . Angle of Inoidenoe and rudder angle are to be calculated by the equations 
(4) to ( 7 ). 


“ffasserfall" Calculations at Qema (until 22 October 1946). 

71 , When approximate preliminary data for weight, thrust and resistance coeffi- 
cients were known, several vertical ascents were calculated, based on 
different values for starting vsight and starting thrust. 


72. 


73. 



Furthermore, linear inclined trajsctcriss with starting values fcr t • 
6 nso were oaloulstsd. 



Since lift ooeffioiente were known and the function of the resletBOce oe- 
effloiente with the angle of attack and the rudder angle were determiMd, 
the influence of the o inoreaee on the burning out-off speedand the 
ing ottt-cff location wle examined. The' dependence of the value on CC' 
and If was formula tedi.. _ _/»» 25X1 


a was formulatsdc, 

Cw* 


Ww * ^yiJm T ^ ^ ^ ^ ^ 

This squAtion had betn usad praviouslar in CUma' 


Iht inoraasa of tha 0_ -valua by oonildaring tha depandenoy on^ahdVtvas 
vary aubatantial, avan if, tha baftnnlni^ of tha tranavarse trajactory was nag- 
laotadg baginnlpg of thW tranavaifia trajaotory detrande by oompariaon 

with bprmal iradaotorlas wiHi 'alow daflaotlon from tha vartical asoant) vary 
graat anglas of inoidanoat 


« SfiCftSf 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80-00810A002000070003-9 





Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80-00810A002000070003-9 


8ECBSI 

-17- 


25X1 


75. The result wsa* in transTeree trajeetorles the air resistance becomes 
so much greater, that the gain^on out-off Telocity ty the more fav- 
orable weight ooaponent Wj, s,m tf' , in comparison to the vertical 
ascent 9 ia lost agaiuo This result was later oonfirmnd by sore ac- 
curate trajectory calculations I ^in the USSRa 25X1 

76- In steep and also in lerel trajectories the cut-off velocity was about 
800 m/seo or slightly ao re « The considera'^ion of the strong dependency 
of the c^ value oneo and produced the result that the equations 
14; and had to be solved sinultaneously with the equation (18). 


78 < 




80. 


77. 


The differential equation of the calculating unit was examined, to 
deteraine when the deflection arc ia completed and the target ap- 
proach begins. Ths result is that the point of time can be rather 
late^in sene approaches ( 38 sec. )• The target approach path 

would in such a case only begin in rather -high altitude 8 to 
9 kilometers} and a target which flies at low altitude could not be 
attacked with the rocket ^Wasserfall** for such an approach. 

In the second ^If of September I946 a trajectory calculation was done 
by utilizing the differential equation of tba A oirtMi. 
cording to the ^bova ^-4 


25X 


In th« firit h»lf of Ootobtr 194^ SORKIH ..kod Prof. KLOSB to aaka 
report* on th. ourr.nt r...aroh. Thi. wt. denel ^.aw tbeea reports 25X1 
.gain In tka .prlag of I947 in Oetashkov. They wara eompllad in three 
volua.0 with th. following tltl*.i 

a. Xnetitnt. Btrltn. Bnlli.tio. of tha loakat 

b. Znatitut* Barlini medraanio. of tha Rooit.t Wa.aarfali. 

0 . Inatltut. Barlint theraolTnaaioa of the Boowt Waaaarf^ii. 

^ .xamihatlona. th. 25X1 

■•oond ooaUia.d .zaaiaatlea* and alao design data, tha third 

was the work of KLUSI# 


On th. 22nd of Ootebar Prof. XLOflB 

r*aalnd.r of th* oe -work .r. of XLOi 

m I I given notion at Gena. D-xariurji anci 

*hl working for a abort time oloalig 

tha offio*. Baithar BTAROB aer XLtJOB want to the USSR, 


^aant to th* TOSH. Th* 

a group ramainad in Qaraany and 


25X1 


STiNOK, and 25X1 


BSORBT 


25X1 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80-00810A002000070003-9 






